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The  research  program  at  the  Menard,  Tex.,  station  includes  the  lab- 
oratory testing  of  materials  for  possible  use  as  wound  dressings  to  prevent 
infestation  by  larvae  of  the  screwworm  (Cochliomyia  americana  C.  and  P.). 
The  method  of  testing  and  the  results  obtained  with  a  large  number  of 
organic  compounds  have  been  reported  by  Bushland  (1940a  and  b) .  The  results 
obtained  with  126  additional  compounds  supplied  by  the  Division  of  Insecti- 
cide Investigations  are  presented  in  this  paper. 

As  in  the  previous  experiments,  the  desired  amount  of  finely  ground 
test  material  was  mixed  thoroughly  with  ground  lean  beef,  bovine  blood, 
water,  and  sufficient  formaldehyde  to  retard  putrefaction.  Approximately 
100  newly  hatched  larvae  were  placed  on  150  grams  of  this  treated  medium 
in  an  uncovered  wide-mouth  pint  Mason  jar.  The  test  jars  were  held  at  a 
temperature  favorable  for  larval  growth,  and  daily  observations  were  made 
over  a  period  of  3  days.  The  percentage  mortality  was  then  estimated,  and 
any  abnormalities  in  the  surviving  larvae  were  noted. 

The  larvae  used  in  these  tests  were  from  the  same  inbred  stock  used 
in  the  work  published  by  Bushland  (1940a).  Similar  care  was  given  in  main- 
taining this  stock  to  obtain  uniform  test  larvae. 

In  these  tests  0.25  gram  of  test  material  per  jar  (concentration 
0.17  percent)  was  generally  studied  first.  If  all  larvae  were  killed,  in 
subsequent  tests  the  dosage  was  reduced  until  some  larvae  survived.  If 
all  larvae  were  not  killed  at  0.25  gram  per  jar,  the  dosage  was  increased 
up  to  a  maximum  of  1.0  gram  per  jar  (concentration  0.67  percent).  All 
tests  except  those  at  the  1.0-gram  dosage  were  conducted  in  duplicate,  and 
with  every  lot  of  larvae  four  check  jars  were  run.  For  these  gross  tox- 
icity determinations  it  was  not  considered  necessary  to  repeat  tests,  since 
experience  had  indicated  that  the  results  could  generally  be  duplicated, 
and  with  toxic  substances  the  results  at  dosages  above  and  below  the  mini- 
mum lethal  dosage  served  to  confirm  the  observations. 


The  results  of  these  tests  are  summarized  in  table  1.  The  various 
compounds  are  grouped  according  to  their  chemical  classification.  Two 
lethal  concentrations  are  given,  the  highest  concentration  at  which  some 
larvae  survived  and  the  lowest  concentration  that  caused  100  percent  mor- 
tality (minimum  lethal  concentration)  within  the  3-day  observation  pe- 
riod. Materials  described  as  slightly  toxic  are  those  failing  to  kill  all 
larvae  but  causing  some  mortality  or  retardation  in  larval  growth  at  a 
dosage  of  1.0  gram  per  jar.  Those  compounds  producing  no  noticeable  ill 
effects  at  this  dosage  are  designated  as  nontoxic. 
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Table  1.-- Toxioity  of  various  organic  compounds  against  young  sorewworm 
larvae 


Compound 


:  Highest  * 

:  cone en-  : 

:  tration  : 

:  at  which  : 

:  larvae  : 

:  survived  : 


Minimum 
lethal 
concen- 
tration 


Azo,  hydrazo,  and  related  compounds: 

p-Bromohydrazobenzene 

BrCeH4NHNHC6H6 

p-Ethoxyazobenzene 

C6H5MC6H40C2H5 

p-Ethoxyhydraz obenz ene 
CgH^HNHCgB^OCgHg 

9-Fluorenonephenylhydrazone 
9flff4C(MNHC6H5)9gg4 

p-Iodohydrazobenzene 

CeHsNHNHCeH^I 

p-Methylaz  obenz  ene 
C6H5NNC6H4CH3 

p-Methylhydraz  obenz  ene 

Heterocyclic  compounds  with  sulfur 

outside  ring j 

Piperidine-piperidyl  dithio- 
carbamate 
(C5H10N)C(S)SH(C5H11N) 

Thiocoumarin 

C6H4CH=CHC(S)9 


Percent 


0.05 


Percent 


0.08 


.05  .08 

.08  .10 

Nontoxic 
.10  .17 

.05  .08 

.08  .10 


.17 


.34 


Less  than  .03 
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Table  1  (Continued) 


Compound 


:  Highest  j 
:  conoen-  :  Minimum 
:  tration  :  lethal 
:  at  which  :  ooncen- 
:  larvae   :  tration 
:  survived  : 


Percent    Peroent 


Heterocyclic  compounds  with  5-membered 

rings  not  containing  sulfur; 

N-Benz  y  lpyr  omucami  de 

(C4H30)C0JIHCH2C6H5 

N-Cyclohexylpyromucamide 
(C4E30)C0NHCgHn 

9-Furalfluorene 

C6H4CCCH(C4H30J]    C^ 

2-Furanacrylamide 
(C4H30)C0NH2 

be ta-Furf ura ldoxime 
(C4H30)CH(N0H) 

Phenazine  oxide 

c6H4qc6H4 

1,2,3, 4-Tetrahydrooarbarole 
C^H^NHCgHe 

N-p-Tolylpyromucamide 

(C^O^ONHCeE^CHs 

N-Xenylpyromucamide 

(C4H30)C0NHC6H4C6H5 

N-  ( 2 , 4-Xylyl )  pyr  omucamide 
(C4H30)C0NHC6H3(CH3)2 


0.05 
.05 
.17 
.03 


0.08 
.10 
.67 
.05 


.10 

.17 

.01 

.03 

.17 

.67 

.08 

.10 

Nontoxic 

.10 


.17 
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Table  1  (Continued) 


:  Highest  : 

•  concen- 

>  Minimum 

:  tration  < 

i  lethal 

Compound 

:  at  which 

:  ooncen- 

:  larvae 

;  tration 

:  survived 

Percent 


Peroent 


N-  ( 2 , 5-Xylyl ) pyr omucamide 
(C4H30)C0NHC6H3(CH3)2 

N-  ( 2 , 6-Xylyl)  pyr  omucamide 
(C4H30)CONHC6H3(CH3)2 

Heterocyclic  compounds  with  6-membered 
rings  not  containing  sulfur: 

3-Acetyl-6-methyl-l, 2-pyran-2 , 
4(3)dione  (dehydroacetic 
acid) 

0CCHC(CH3)0C(0)CHCQCH3 

2-Chloroacridone 

C6H4C0C6H3C1NH 

4-Chloroacridone 

C6H4C0C6H3C1NH 

2 , 3-Dihydroquinidine-12- 
carboxylic  acid 
C6H4C(C02H)C(CH2)3C»N 

4-( 2, 4-Dinitro phenyl  )morpholine 
(N02)2C6H3N(CH2CH2)20 

Dipiperonalcyclopentanone 

pCH2OC  6H3CHCC ( 0 ) C ( CHC^H30CH20 ) CH2CH2 

4-Hydrox^auridone 

C6H4C0C6H3(0H)NH 


0.17 


•  03 


.05 


0.34 


.05 


.10 


Nontoxic 


Nontoxic 


.17 


.67 


Nontoxic 


.17 


.67 


.67 
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Table  1  (Continued) 


Compound 


Highest  : 

conoen-  :  Minimum 

tration  :  lethal 

at  which  :  concen- 

larvae   :  tration 
survived  : 


Percent    Peroent 


Morpholine 

'  NH(CH2)20(CH2)2 

4-(4-Nitrophenyl)morpholine 
N02C6H4N(CH2CH2)20 

2,2,6, 6-Tetramethvl-l-ni troso-4- 
piperidone 
( CH3) 2CCH2COCH2C(CH5)2NUO 

Xanthene 

C6H4CH2C6H40 

Xanthydrol 

C6H4CH(0H)C6H40 

Thiocyano  compounds: 

p-Thiocyanobromobenzene 
BrC6H4SCN 

p-Thiooyanoiodobenzene 
ICgH^SCN 

Amines,  amides,  imines,  and  imides 
containing  sulfur: 

p-Acetamino-H-m-nitrophenylbenzene 
sulfonamide 
CHRCQHHCftEi-SOoNHCsHAlIOo 

p-Acetamino-N-o-nitrophenylbenzene 
sulfonamide 
CH3C0NHC6H4S02NHC6H4N02 


0.10 


0.17 


Nontoxic 


.17 


.67 


Less  than  .03 
.03      .05 


.05 


.10 


.10 


.17 


Nontoxio 


Nontoxio 
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Table  1  (Continued) 


Compound 


• 

: 

• 
• 

• 

* 
• 

• 
• 

Highest 
concen- 
tration 
at  which 
larvae 
survived 

:  Minimum 
:  lethal 
i  ooncen- 
t  tration 

Percent 

Percent 

p-Br omoben z  ene  su If onamide 
BrC6H4S02NH2 

p-Chlorobenzenesulf  onamide 
CIC6B4SO2NH 

Dithiooxamide 

NH2C(S)C(S)NH2 

m-Nitrobenzenesulf onamide 
N02C6H4S02NH2 

m-Nitro-N-phenylbenzenesulf onamide 
N02C6H4S02NHCgH5 

3-Nitro-4-toluenesulf onamide 
CH3C6H3(N02)S02NH2 

p-Toluenesulf onamide 
CH3C6H4S02NH2 

Sulfides*  disulfides,  and  mercaptans: 

n-Butyl  sulfone 
(C4H9)2S02 

Thio-2-naphthylmethyl  ether 
C10H7SCH3 

Aldehydes,  ketones,  thioaldehydes,  and 

thioke tones; 

Acenaphthenyl phenyl  ketone 
C6H5C0C10H5(CH2)2 


0.01 


.01 


.08 


0.03 


.03 


.10 


.03 

.05 

Nontoxic 

.10 

.17 

.10 

.17 

.05 


.10 


.08 


.17 


Nontoxic 
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Table  1  (Continued) 


:  Highest   i 

:  ooncen-  <. 

.  Minimum 

Compound 

t   tration 
:  at  which  . 

:  lethal 
;  ooncen- 

:  larvae 

t  tration 

:  survived 

Percent    Percent 


Diani saloyciopentanone 

(CH30C6H4CH)2CCH3CH2CC0 

Dibenzaicyclopent&none 

C6H5CH=CCH2CH2C (gCHCgH5)C0 

alpha s>   alpha-Dichloro-p- 
phenylacetophenone 
C6H5C6H4C0CHC12 

2-Fluorylphenyl  ketone 
Ci^COCgHg 

p-Methylac  etophenone 
CHjCgH^COCHs 

2-Ni  trophenanthraquinone 
C6H4C0C0C6E3N02 

2 , 3-0otanedione-3-oxime 
CHjCC^J^CNOHjCOCHj 

Phenylglyoxal  oxime 
CsHgCOCHNOH 

1-Phenyl-l , 2-propanedione-2- 
monoxime 
C6H6C0C  (N0H)CH2CH3 

2,6,7-Trinitrofluorenone 
(N02)296H2COC6H3N02 


Slightly  toxic 


Nontoxic 


0.10 


0.17 


Nontoxic 
.10      .17 
Nontoxic 
Slightly  toxic 


.10 


.17 


Nontoxic 
Nontoxic 
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Table  1   (Continued) 


Highest  : 
concen-  : 
t rati on  : 
at  whioh  j 
larvae  : 
survived   : 


Minimum 
lethal 
concen- 
tration 


Phenols  and  phenol  ethers: 

beta,  beta»-pinaphthol 
HOCiQHgCjQHgOH 

3-Hydroxy-4-nitro-2-naphthoio  acid 
C10H5(N02)(0H)C00H 

2-Nitroso-l-naphthol 

Quinhydrone 

C6H402C6H4(0H)2 

Amines,   amides,   imines,  and  imides  not 

containing  sulfur i 

Acetoacetic  acid  ethyl  ester 
8emicarbazone 
CHSC  (MHCONH2  )  CH2C00C2Hg 

Aoetonyl  acetone  disemicarbazone 
[Cfi3C  (  HKHCONHg  )  gCHg]  g 

Acetophenone  semicarbazone 
C6H5C(MHC0NH2)CH3 

alpha-Ani  sa  ldoxime 

CH30C6H4CH=N0H 

Benzaldehyde  semicarbazone 
C6H6CHNNHC0NH2 

Benzoin  semicarbazone 

C6H5CH(OH)C  (HHHC0NH2)C6H5 


Percent    Percent 

Nontoxic 
0.17     0.67 
Slightly  toxic 
.17       .67 


Slightly  toxic 

Slightly  toxic 
•  05       .10 
.10       .17 

Slightly  toxic 

Nontoxio 
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Table  1  (Continued) 


Compound 


:  Highest  : 
:  concen-  :  Minimum 
:  tration  :  lethal 
i  at  -which  :  concen- 
t  larvae   :  tration 
t  survived  : 


Benzophenone  semicarbazone 

(C6H5)2CNNHC0NH2 

N-Carvacrylpalmitamide 

Ci6H31C0NHC6H3(CH3) tC3H7) 

Carvacrylpropionamide 

C2H5C0NHC6H3(CH3) (C3H7) 

omega-Chloroacetanilide 
C6H5NHCOCH2CI 

p-Chloroacetophenone  semicarbazone 
ClC6H4C(CH3)NNHC0Jffl2 

Cinnamaldehyde  semicarbazone 
C  6H5CHCHCHMHC0NH2 

Crotonaldehyde   semicarbazone 

CH3CHCHCHNNHC0NH2 

alpha-Cyanoacetanilide 
CNOH2CONHC6H5 

Cyolopentanone  semicarbazone 

C5H8(MHC0MH2) 

Dibutylamine 

(C4H9)2NH 

2,6-Dimethyl-4-heptanone  semi- 
carbazone     .. 
[(CH3)2CHCH2J  2CNNHC0NH2 


Percent         Percent 
0.01  0.03 

Nontoxic 

Nontoxio 

Less  -than  #03 

Nontoxic 

Nontoxio 


.05 


.10 


Slightly  toxic  0.34 


.10 


.03 


.01 


.17 


.08 


.03 
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Table  1  (Continued) 


Compound 


:  Highest     : 

i  ooncen-     :  Minimum 

:  tration     i  lethal 

.  at  which  ;  conoen- 

:  larvae       :  tration 

:  eurvi-ved  : 


Ethylmethyl  ketone  semicarbazone 
C  2%C  ( NNHCONH2  )  CH3 

alpha-Ethylbutyraldehyde  semi- 
carbazone 
(C2H5)2CHCHNNHC0NH2 

9-Fluorenone  oxime 

C6B4C(MDH)C6H4 

Fluorylaraine 

C6H4CH2C6H3NH2 

2-Furaldehyde   semicarbazone 
(C4H30)CHNNHC0NH2 

p-Kethylacetophenone  semicarbazone 
C^CgE^C  (CH3)NNHC0CH3 

N-Methyl-m-a c e to to luide 
CH3C0N(CH3)C6B4CH3 

4  *  -Kethyl-4-nitrodiphenylamine 
CH3C6H4NHC6H4N02 

4-Methyl-2-pentanone  semicarbazone 
(  CH3  )  2CHCH2C  (  CH3  )NNHCONH2 

Methylpropyl  ketone  semicarbazone 
UH3C  {  NNHC0NH2  )  C  3H? 

p-Nitrosodiethylaniline 
(C2HB)2NC6H4N0 

2-0ctanone  semicarbazone 

CH3  (  CH2  )  5C  (  CH3  )NNHC0NH2 


Percent         Percent 


0.10 


.34 


0.17 


.67 


Nontoxic 

♦34  .67 

.05  .10 

Nontoxic 
.10  .17 

Nontoxic 
.17  .34 


.10 


.08 


.17 


.10 


Slightly  toxic 
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Table  1  (Continued) 


Compound 


t  Highest  : 

:  concen-  %   Minimum 

:  tration  t   lethal 

:  at  which  t   ooncen- 

•  larvae  :  tration 

:  survived  t 


Phthalonitrile 
C6H4(CN)2 

Salicylaldehyde  semicarbazone 
HOCgE^CHNNHCONfi^ 

2 , 4 , 2  • ,  4 » -Tetrabrojuodiphenylamine 
Br2C6H5NHC6H3Br2 

2,4,2*  ,4'-Tetrachlorodiphenylaiaine 
Cl2CsH3NHC6H3Cl2 

p-Tolyllaotamide 

CH3CHOHCONHC  6H4CH3 

Bi8-(2,4,6-trinitrophenyl)amine 
[(N02)3C6H2]2»H 

N-Xeny lao e tamide 

CHSCQNHC6H4C6H5 

N-Xenylbenzamide 

CfiE5C0NHC6H4C6H5 

N-Xenylformamide 

HC0NHC6H4C6H5 

N-Xenylpropionamide 

CgHgCONHCsB^CsHg 

N-  ( 2 , 4-Xylyl )  benzamide 

C6H6C0NHC6HS(CH5)2 


Percent    Percent 


0.03 


0.05 


Nontoxic 
Nontoxio 
Nontoxic 
.17      .67 
Less  than  .03 
Slightly  toxic 
Nontoxic 
Nontoxio 
Nontoxio 
Nontoxio 
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Table  1  (Continued) 


Compound 


t  Highest  : 

:   ooncen-  i  Minimum 

:   tration  :   lethal 

t   at  which  t   oonoen- 

:   larvae  :  tration 

:    survived  t 


N-  ( 2 , 5-Xylyl  )benzamide 

C6H5C0NHC6H3(CH3)2 

N-(2,6-Xylyl)benzamide 

C6H5CONHC6H3(CH3)2 

N- ( 2 , 4-Xy ly 1 ) f o rmami de 
HC0NHC6H3(CH3)2 

N-  (  2 , 5-Xylyl ) f ormamide 
HC0NHC6H3(CH3)2 

N-(2,6-Xylyl)formamide 
HC0NHC6H3(CH3)2 

N-( 2, 4-Xylyl) propionamide 
C2H6C0NHC6H3(CH3)2 

N-( 2, 5-Xylyl) propionamide 
C2H5CONHC6H3(CH3)2 

N-  ( 2 , 6-Xyly 1 ) propionamide 
P2H5C0NHC6H3(CH3)2 

Acids,  alcohols,  and  esters: 

2-Acetoxy-2-naphthoic  acid 
CH3C00C10H6C00H 

2,4-Dinitrophenol  aoetate 
CH3C02C6H3(N02)2 

9-Fluorenol  acetate 

C6H4CH(0C0CH3)C6H4 


Percent    Percent 

Nontoxic 

Nontoxic 
0.10     0.17 

.05  .10 

•05  .10 

Slightly  toxic 

Nontoxic 

.17  .34 


.17 


.05 


.67 


.10 


Nontoxic 
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Table  1  (Continued) 


Compound 


:  Highest  ; 

»  concen-  s  Minimum 

:  tration  s  lethal 

:  at  which  j  concen- 

j  larvae  :  tration 

*  survived  : 


p-Nitroiodosobenzene  acetate 
(N02)C6H4I=(OCOCH3)2 

Nitro  and  nitro30  compounds: 

alpha ,  b  eta-Dibromo-beta-nitroethylbenzene 
CgHgCHBrCHBrNOg 

o-Iodosonitrobenzene 
C6E4(N02)I0 

1-Nitr ©naphthalene 
Cl0H7N02 

o-Nitronitrosobenzene 
N02C6H4N0 

beta-Ni tro  s  o  styrene 
CgHgCHsCHNO 

4-Nitrosothymol 

(ch3)2chc6H2(ch3)(oh)no 

2,4,6-Trinitrotoluene 
C6H2(CH3)(N02)3 

Aryl,  alkyl,  and  aralkyl  halides: 

3-Bromoacenaphthene 
c10H5(CH2'2Br 

2-Bromofluorene 

CgH^CHgCgHsBr 


Percent    Percent 


Nontoxio 


0.05  0.08 
.05  .08 
.05      .08 

Nontoxic 
.10       .17 

Nontoxio 
.08      .10 


.17 


.05 


.67 
.08 
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Table  1  (Continued) 


Compound 


s   Highest 
t  ooncen- 
i  tration 
i  at  which 
j  larvae 
:  survived 


:  Minimum 
:  lethal 
•  eoncen- 
:  tration 


Percent    Percent 


9-Ch lo r of luor ene 

C6H4CHC1C6H4 

1-Chloronaphthalene 

Iodosobenzene 
C6H5IO 

2-Iodofluorene 

C6H4CH2C6H3I 


Nontoxic 


0.10 


.10 


0.17 


.17 


Nontoxic 
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Materials  that  were  found  to  be  at  least  as  toxic  as 
diphenylamine  l/  are  tabulated  below.  Compounds  of  similar  effectiveness 

2/  Bushland  (1940a)  reported  that  the  minimum  lethal  concentration  for 
diphenylamine  -was  0.10-0.17  peroent  (all  larvae  killed  at  0.17  but  some 
survived  at  0.10  peroent).  Melvin  and  coworkers  (1939a  and  b,  1941)  have 
shown  that  diphenylamine  is  a  practical  screwworm  remedy.  Although  in 
laboratory  tests  many  compounds  have  been  effective  at  lower  dosages  than 
are  required  for  diphenylamine,  field  tests  evaluating  such  qualities  as 
duration  of  protection,  toxicity  to  infested  animals,  and  rate  of  healing 
of  treated  wounds  have  shown  that  the  diphenylamine  treatment  is  prefer- 
able to  any  others  so  far  considered. 

are  listed  alphabetically  within  groups,  and  the  groups  are  arranged  in 
decreasing  order  of  toxicity. 
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Killed  all  larvae  at  a  concentration  of  0.03  percent: 

Bensophenone  semioarbazone 

Bis-(2,4,6-trinitrophenyl)amine 

p-Br omobenz ene  sulfonamide 

omega-chloroaoetanilide 

p-Chlorobenz ene sulfonamide 

2,6-Dimethyl-4-heptanone  semicarbazone 

Phenazine  oxide 

Thiocoumarin 

Xanthene 
Killed  all  larvae  at  a  concentration  of  0,05  percent  but  some  survived 
at  0*03  percent: 

2-Furanac  rylamide 

m-Nitrobenz  ene  sulfonamide 

Phthalonitrile 

Xanthydrol 

U-  ( 2 , 6-Xylyl )  pyr  omucamide 
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Killed  all  larvae  at  0.10  percent  but  some  survived  at  0*05  percent: 

Acetophenone  s  emloarbazone 

S-A.cetyl-6-methyl-l ,  2-pyran-2 , 4(  3)-dione 

(dehydroacetio  acid) 

N-Benzylpyromuoamide 

2-Bromofluorene 

p-Brofflohydraz obenaene 

n-Butyl  sulf one 

Crotonaldehyde  semi carba zone 

alpha ,  beta-Dibromo-beta-nitroethylbenzen* 

Dibutylamine 

2,4-Dinitrophenol  acetate 

Dithiooxamide 

p-Ethoxyaz  obenzene 

p-Ethoryhydraz  obenz  ene 

2-Furaldehyde  semicarbazone 

o-Iodosonitrobenzene 

p— Methylazobenzene 

p-Hethylhydrazobenzene 

1-Ni  t r onaphtha 1 ene 

p-Nitrosodiethylaniline 

p-Thiooyanobromobenzene 

If-p- To  ly  lpyr  onucamide 

2 , 4, 6-Tr ini trotoluene 
N- ( 2 , 6-Xylyl ) f ormamide 

N- ( 2 , 6-Xylyl) f ormamide 
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Killed  all  larvae  at  0.10  percent  but  some  survived  at  0.17  percent;: 

alpha-Ani  saldoxime 
1-Chloronaphthalene 
Cyclopentanone  semioarbazone 
alpha,  alpha-Dichloro-p-phenylacetophenone 
Ethylmethyl  ketone  semioarbazone 
beta-Furfuraldoxime' 
p-Iodohydrazobenzene 
Iodosobenzene 
p-Methylacetophenone 
N-Methyl-m-ao  eto to lui de 
Methylpropyl  ketone  semioarbazone 
Morpholine 
beta-Nitrosostyrene 
S-Nitro-4-toluenesulfonamide 
Ehenylglyoxal  oxime 
p-Thiocyanoiodobenzene 
Thio-2-naphthylmethyl  ether 
p-Toluene sulfonamide 
N-(2 ,4-Xylyl)f ormamide 

*T_/0  i.V..1..l\— . 3*~ 
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SUMMARY 

As  a  means  of  selecting  larvioidal  materials  effeotive  against 
the  sorewworm,  126  organic  compounds  were  tested  in  the  laboratory  by 
the  jar  method.   In  these  tests  37  compounds  were  mor*  toxic  than  di- 
phenylamine  and  20  compounds  were  of  about  the  same  toxioity.  Toxic 
materials  were  found  in  all  13  olasses  of  organic  oompounds  tested,  and 
40  nontoxic  materials  were  present  in  10  olasses* 

Newly  hatched  sorewworm  larvae  failed  to  survive  for  3  days  i&en 
their  food  contained  as  much  as  0.03  percent  of  any  of  the  following 
compounds:  bis-(2,4,6-Trinitrophenylamine),  p-bromobenzene sulfonamide, 
omega-chloroacetanilde,  p-chlorobenzene sulfonamide,  2,6-dimethyl-4- 
heptanone  semicarbazone,  phenazine  oxide,  thioooumarin,  and  xanthene. 
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